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ABSTRACT 

Aim of the work: the purpose of this study was to detect effect of buspirone hydrochloride (Buspar) on the 
structure of cerebellum cortex of the fetuses of the pregnant rats. Material and methods: buspirone 
hydrochloride tablets are an antianxiety. Buspirone hydrochloride (buspar) tablets were obtained from 
SmithKline Beecham-Haram-Giza- Egypt. Thirty pregnant female rats were randomly categorized into 
three groups (Ten pregnant female rats in each group). Group I (control group) pregnant rats were 
administered oral doses of distilled water, group II: in this group pregnant rats were treated with buspirone 
hydrochloride, they were administered oral doses of drug in the distilled water equivalent to 0.27 mg/100g. 
body weight/day respectively for 15 days from the 6" day to the 20" day of gestation. , group III: pregnant 
rats were treated with to oral doses of buspirone hydrochloride in the distilled water equivalent to 0.41 
mg/100g. body weight/day respectively for 15 days from the 6" day to the 20" day of gestation. Pregnat rats 
of all groups were sacrificed on the 20" day of gestation and their fetuses were obtained for the 
histopathological and histochemical studies. Results: treatment of pregnant rats with buspirone 
hydrochloride (buspar) showed many dystrophic changes in brain of their fetuses; these changes were more 
obvious in case of the toxic dose of buspirone which resulted in some sorts of neurotoxic structural changes 
in the cerebellum of fetuses of pregnant rats as evident by deformity in the cerebellar layers and 
degeneration of Purkinje cells. Conclusions: buspirone hydrochloride (buspar) has many adverse effects on 


the fetal cerebellum tissue. 
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INTRODUCTION 
Anxiety is an emotion characterized by an benzodiazepines, barbiturates or other sedative / 
unpleasant state of inner feelings, often anxiolytic drugs but it has an efficacy comparable 


accompanied by nervous behavior, such as pacing 
back and forth, somatic complaints and rumination 
Anxiety can be appropriate, but when 
experienced regularly the individual may suffer 
from a disorder. Anxiety disorder refers to specific 
psychiatric disorders that involve extreme fear or 
worry, and includes generalized anxiety disorder 
, panic disorder and panic attacks, 
agoraphobia, social anxiety disorder, selective 
mutism, separation anxiety, and specific phobias”. 

A number of psychoactive agents are 


to diazepam in treating generalized anxiety 
disorder“. It is also effective against depression, 
obsessive compulsive disorder, attention deficit 
hyperactivity disorder. Buspirone hydrochloride 
(molecular formula (C,,;H3.CIN;50., molecular 
weight 421.97 g/mol") is supplied as tablets for 
oral administration containing 5,7.5, 10 orl5mg™ . 
This work aimed to study the structure of 
cerebellar cortex tissue of fetuses of pregnant rats 
treated with buspirone hydrochloride. 


currently availablefor the treatment of anxiety. As MATERIAL and METHODS 

a class the benzodiazepineshave been most -Material 

frequently used, although some are associated with -Drug used 

sedative side effectsincluding impairment of Buspirone hydrochloride (buspar) was 


psychomotor and cognitivefunction. Consequently, 
therapeutic efficacy needsto be balanced against 
unwanted behavioral effects”. 

Buspirone, an anxiolytic drug with selective 
affinity for the 5-hydroxytryptamine receptor 
(5-HT14) subtype of serotonin receptor, Buspirone 
hydrochloride 8-[4-(4-pyrimidin-2-ylpiperazin-|1- 
yl) butyl ]-8-azaspiro[4.5 ]decane-7,9-dione; 
hydrochloride , is an anti anxiety agent, a partial 
agonist of serotonin receptor (5-HT,,) and a mixed 
agonist/antagonist on dopamine receptors that is 
not chemically or pharmacologically related to the 
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obtained as tablets from SmithKline Beecham- 
Haram-Giza- Egypt. The drug was dissolved in 
distilled water and given orally by a gastric tube. 
The daily single oral dose was 0.27 mg and 0.41 
mg/100g body weight/day respectively. The dose 
for rats was calculated according to the method 
Paget and Barnes “© formula on the basis of the 
human dose. 
- Experimental animals 

The present study was carried out on thirty 
Sprague dawley pregnant adult rats with average 
weight 150-200g. They were taken from the 
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Animal House of El-Nasr Pharmaceutical 
Chemicals Co. Rats were randomly categorized 
into three groups and fed on ordinary rat diet. 


Animal grouping: 

Adult Sprague dawley rats (Females and 
males) were mated in the proportion of two 
females for one male over night. Each morning a 
vaginal smear was taken to check for the presence 
of sperms or plug in the vagina. Zero day of 
pregnancy was considered to be the day on which 
sperms or plug were found in the vagina. They 
were randomly categorized into three groups (Ten 
pregnant female rats in each group). 

-Group I (control group): pregnant rats were 
administered oral doses of distilled water only. 

- Group II (Therapeutic dose group): pregnant 
rats were treated with buspirone hydrochloride, 
they were administered oral doses of the drug in 
the distilled water equivalent to 0.27 
mg/100g.body weight/day respectively for 15 days 
from the 6" day to the 20" day of gestation. 

- Group III (toxic dose group): pregnant rats 
were treated with oral doses of buspirone 
hydrochloride in the distilled water equivalent to 
0.41 mg/100g. body weight/day respectively for 15 
days from the 6" day to the 20" day of gestation. 


- Methods 
- Histopathological study 

All pregnant rats were sacrificed on the 20" 
day of gestation after 4 hours from the last dose 
administration and their fetuses were picked out 
and fixed in formalin (10%) and Bouin's solution 
for the histopathological and histochemical 
purposes. Sections were prepared for light 
microscopic examination. Slides were stained with 
hematoxylin and eosin stain according to the 
method reported by Bancroft and Gamble 
®© Total proteins were detected by using mercuric 
bromophenol blue method”. Polysaccharides were 
detected by using periodic acid Schiffs (PAS) 
reagent”. Amyloid protein was detected by Congo 
red technique ® and collagen fibres were stained 
by using Mallory's trichrome stain method %®. 


RESULTS 

- Group I (control group) fetuses on the 20" day 
of gestation showed that: 

1) Hematoxylin and eosin: examination of stained 
sections of fetal cerebellum of the control group 
revealed the normal three layered structure of 
cerebellum; the outer molecular layer, ill distinct 
Purkinje cells layer, the inner granular cells layer 
and the core of white matter (Fig.1-3). 
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2) Mercuric bromophenol blue stain: 
examination of fetal cerebellum of the control 
group revealed the normal protein content in the 
Purkinje cells and granular layer cells with less 
contents in the molecular layer (Fig.4). 

3) Periodic acid Schiff (PAS): in PAS stained 
sections of fetal rats, normal distribution of PAS 
+ve materials was detected in all the cortical layers 
with dense staining affinity in Purkinje cells and 
granular layer cells (Fig.5). 

4) Congored stain: showed normal slight 
deposition of amyloid B protein in the nuclei of 
Purkinje cells with negative Congo red reaction in 
the remaining layers of the fetal cerebellar cortex 
(Fig.6). 

5) Mallory's trichrome stain: showed ill distinct 
thin bundles of collagen fibers (arrows) in the 
cerebellar cortical layers of fetal cerebellar cortex 
(Fig.7). 

- Group II (Therapeutic dose group): fetuses of 
the pregnant rats which were treated with 
buspirone hydrochloride in a dose of 0.27 
mg/100g. body weight/day respectively for 15 
days from the 6" day to the 20" day of gestation 
showed that: 

1) Hematoxylin and eosin: examination of 
stained sections of the cerebellum of fetal rats 
treated maternally with low dose of buspirone 
hydrochloride revealed microvacuolation in the 
neuropia of the outer molecular layer and the 
granular layers, partial separation of the Purkinje 
cells layer from the inner granular cells layer of the 
cerebellar cortex, degenerative changes in the 
Purkinje cell layer in the form of partialloss of the 
Purkinje cells, shrinkage of some Purkinje cells, 
pericellular vacuolation around some Purkinje 
cells (Figs.8,9) 

2) Mercuric bromophenol blue stain: 
examination of the cerebellum of fetuses treated 
maternally with the low dose of buspirone 
hydrochloride revealed mild reduction in protein 
content in the different layers of cerebellum 
(Fig.10). 

3) Periodic acid Schiff (PAS): in PAS stained 
sections of the cerebellum of fetuses showed mild 
decrease in the PAS +ve materials especially in the 
shrinked Purkinje cells (Fig.11). 

4) Congo red stain: showed mild increase in 
deposition of amyloid-B protein in all layers of 
the fetal cerebellum (Fig.12). 

5) Mallory's trichrome stain: showed increased 
deposition of collagen fibres especially in the 
granular layer of the fetal cerebellum (Fig.13). 

- Group III (toxic dose group): fetal rats of 
mothers subjected to treatment with oral doses of 
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buspirone hydrochloride in the distilled water 
equivalent to 0.41 mg/l00g. body weight/day 
respectively for 15 days from the 6" day to the 20" 
day of gestation showed that: 

1) Hematoxylin and eosin: examination of 
stained sections of the fetal cerebellum exposed 
maternally to the high dose of buspirone revealed 
marked vacuolation, macrovacuolation and 
separation in the neuropia of the outer molecular 
layer and the granular layers, marked separation of 
the Purkinje cells layer from the inner granular 
cells layer, marked degenerative changes in the 
disrupted Purkinje cells layer in the form of 
marked empty spaces due to loss of the most of 
Purkinje cells, marked shrinkage of the most 
darkly stained Purkinje cells and marked 
pericellular vacuolation around most of Purkinje 
cells (Figs.14,15). 


2) Mercuric bromophenol blue stain: 
examination of fetuses of the high dose group 
showed marked reduction in protein content in 
the different layers of cerebellum (Fig.16). 

3) Periodic acid Schiff (PAS): in PAS stained 
sections of fetuses of the high dose group showed 
marked decrease in the PAS +ve materials in the 
destructed Purkinje cells and the granular layer 
(Fig.17). 

4) Congo red stain: showed marked increase in 
deposition of amyloid-f protein in all layers of the 
cerebellum of fetus of the high dose group 
(Fig.18). 

5) Mallory's trichrome stain: showed marked 
increase in deposition of collagen fibres in fetal 
cerebellar layers of the high dose group especially 
in the granular layers (Fig.19). 





Fig.1: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the control group (group I) 
showing the three layers of the cerebellar cortex from outside to inside; the outer molecular layer (ML), 
illdistinct purkinje cell layer (PL), the inner granule cell layer (GL). And the core of white matter (W). 
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Fig.2: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the control group (group I) 
showing the three layers of the cerebellar cortex from outside to inside; the outer molecular layer (ML), 
Purkinje cell layer (PL) and the inner granule cell layer (GL). (H&E x200) 





Fig. 3: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the control group (group I) 
showing the classical pyriform shape of Purkinje cells (P) with its strongly stained cytoplasm and normal 
appearance of the other three cortical layers; molecular layer (ML), granular layer (GL) with its darkly- 
stained neurons. (H&E x400) 
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Fig. 4: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the control group (group I) 
showing dense to moderate stain affinity of total protein (blue colour) in the Purkinje cells and granular 
layer cells with less stained molecular layer. (Mercuric bromophenol blue x400) 








Fig. 5: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the control group (group I) 
showing normal distribution of PAS +ve materials in all the cortical layers with dense staining affinity in 
Purkinje cells and granular layer cells (yellow arrows). (PAS reaction x400) 
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Fig.6: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the control group (group I) 
showing slight deposition of amyloid 6 in the nuclei of Purkinje cells (yellow arrows) with negative Congo 
red reaction in the remaining layers of the cerebellar cortex. (Congo red x400) 
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Fig.7: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the control group (group I) 
showing ill distinct thin bundles of collagen fibers (yellow arrows) in the cerebellar cortical layers. 
( Mallory’s trichrome stain x400) 
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Fig.8: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the therapeutic dose (group 
II) showing the three layers of the cerebellar cortex; microvacuolation in the neuropia of the outer 
molecular layer and the granular layers (yellow arrows), partial separation of the Purkinje cell layer from 
the inner granule cell layer (Black arrows). (H&E x100) 





Fig.9: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the therapeutic dose (group 
II) showing degenerative changes in the Pukinje cell layer in the form of partial loss of the Purkinje cells 
(black arrow) , shrinkage of some Purkinje cells (red arrow), pericellular vacuolation around some 
Purkinje cells (yellow arrow). (H&E x400) 
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Fig.10: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the therapeutic dose (group 
II) showing mild reduction in protein content in the different layers of cerebellum (yellow arrows). 


(Mercuric bromophenol blue x400) 
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Fig.11: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the therapeutic dose (group IM) 
showing mild decrease in the PAS +ve materials especially in the shrinked Purkinje cells ( yellow arrow). 


(PAS reaction x400) 
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Fig.12: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the therapeutic dose (group 
II) showing mild increase in deposition of amyloid-B plaques in all layers of the cerebellum ( red arrows). 
(Congo red x400) 





Fig.13: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the therapeutic dose (group 
II) showing increased deposition of blue collagen fibres deposition especially in the granular layers (red 
arrows). ( Mallory’s trichrome stain x400) 
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Fig.14: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the toxic dose (group MI) 
showing the three layers of the cerebellar cortex; macrovacuolation and separation in the neuropia of the 
outer molecular layer and the granular layers (yellow arrows), marked separation of the Purkinje cell layer 
from the inner granule cell layer (black arrows). (H&E x100) 





Fig.15: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the toxic dose (group MI) 
showing marked vacuolation in the neuropia of the molecular layer (yellow arrows), marked degenerative 
changes in the disrupted Pukinje cell layer in the form of marked empty spaces due to loss of the Purkinje 
cells (black arrows) , marked shrinkage of most of the darkly stained Purkinje cells, marked pericellular 
vacuolation around most of Purkinje cells (red arrow). (H&E x400) 
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Fig.16: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the toxic dose group (group 
III) showing marked reduction in protein content in the different layers of cerebellum (yellow arrows). 


(Mercuric bromophenol blue x400) 
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Fig.17: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the toxic dose group (group III) 
showing Marked decrease in the PAS +ve materials in the destructed Purkinje cells and the granular layer (yellow 
arrows ). 


(PAS reaction x400) 
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Fig.18: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the toxic dose group (group 
III) showing marked increase in deposition of amyloid-B plaques in all layers of the cerebellum (yellow 
arrows). (Congo red x400) 





Fig.19: a photomicrograph of a paraffin section of the fetal cerebellar cortex of the toxic dose group (group III) 
showing marked increase in deposition of blue collagen fibres in all cerebellar layers especially in the granular 
layers (red arrows). ( Mallory’s trichrome stain x400) 
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DISCUSSION 


Anxiety is a kind of emotional reaction in the 
form of unpleasant state when the people are 
facing challengs. Anxiety disorders are the most 
common mental disorders facing humans “”. 

Buspirone hydrochloride 8-[4-(4-pyrimidin- 
2-ylpiperazin-1-yl)butyl]-8-azaspiro[4.5 ]decane- 
7,9 dione;hydrochloride, is an anxiolytic drug that 
does not interact with benzodiazepine receptors 
and does not appear toact primarily by modulation 
of GABA{The GABA receptors are a class of 
receptors that respond to the neuro-transmitter 
gamma-amino butyric acid} ©”. Buspirone has 
high affinity for the 5-HT,, subtype of serotonin 
receptors, at which it acts as a partial agonist “”. 
Buspirone also has relatively high affinity for 
dopamine receptors and has been shown to act as 
an antagonist at dopamine autoreceptors, resulting 
in an increase in brain dopamine turnover ‘'**'”?, 

The actions of buspirone on dopamine 
autoreceptors and on serotonin 5-HT j, receptors 
have been suggested to be possible mechanisms in 
its anxiolytic actions “®.Buspirone, is a potent 
anxiolytic compound in animal models, it displays 
reversibility of synaptic activation of pyramidal 
cells in the hippocampus “”. 

It showed that buspirone binds selectively to 
presynaptic (dorsal raphe) and postsynaptic 
(hippocampus, cortex) “*.The focus of the 
majority of animal studies has mainly been on 
effects of the buspirone on the brain tissue because 
of its target mode of action. The cerebellum was 
selected for this work because it is one of the most 
important regions of the brain with respect to the 


development “'” 
As regarding the current experiment, 
exposure of pregnant rats to buspirone 


hydrochloride in a doses of 0.27 mg/100g. and 
0.41 mg/100g. body weight/day respectively for 15 
days from the 6" day to the 20" day of gestation 
showed some dystrophic changes in the Purkinje 
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cells layer represented by decreased number, 
degenerated and accumulated granular layer cells 
with edematous spaces. Increased _pericellular 
spaces were also noted between the granular and 
Purkinje cells layers.As regarding the current 
findings, epithelial pial surface detachment and 
degeneration of Purkinje cells come in consonance 
with those reported earlier “”’. Increased collagen 
fibres deposition was noticed in the different 
cortical cerebellar layers of the exposed group 
especially in their white matter layer which comes 
in coincidence with results reported by Sagarduy 
et al 2”. 

Khana et a declared that decreased 
collagenolytic enzymes synthesis by the impaired 
cells could be contributed to the accumulation of 
collagen fibres.The disturbed histochemical pattern 
of polysaccharides, total proteins and amyloid ß- 
protein reflected the hazardous effects of 
buspirone in the biochemical and histochemical 
aspects which preceded the pathological signs. 
Histochemical observations showed a mild 
decrease in the PAS +ve materials in the low and 
high dose treated groups, such decrease could be 
attributed to glucose uptake °”. 

As regarding the present experiment, the 
detectable decrease in both total protein and 
amyloid-B was also noticed by Mello et al. and 
Bari et al.’ ). Such decrease may be due to the 
the histpathoogical changes observedin the 
different areas of brain which may be due to 
neurotoxic effect of buspirone. 


I, ©” 


CONCLUSION 

Administration of buspirone hydrochloride 
(Buspar) for long duration resulted in some sorts 
of neurotoxic structural and histochemical changes 
as evident by deformity of the fetal cerebellar 
layers, decreased total proteins and degeneration 
of Purkinje cells of the fetal cerebellum tissue. 
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